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(54) COLOR IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color image 
forming device making the satisfactory color image 
possible to be formed over a long period by performing 
toner recycle, in reducing the development trouble 
derived from the color mixture of the toner, in the color 
image forming device, respectively provided with plural 
independent image-forming parts for each color. 
SOLUTION: In this color image forming device 
performing the toner recycle, the charge polarity of 
respective color toner is made the same thereto. Then, 
binding resin and particle size distribution of the 
respective color the toner is made the same thereto. 
Moreover, developing means 4-1, 4-2, 4-3 and 4-4 is 
respectively set to identical specifications. Furthermore, 
in the case of adopting the two component developer, 
each carrier in the color developers is made identical. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Two or more image support by which an electrostatic latent image is formed in the 
surface A coloring agent which corresponds an electrostatic latent image which held two or more 
developers which consist of a mutually different coloring agent, and was formed in each of two or 
more of said image support It is color picture formation equipment equipped with the above, and 
a coloring agent with which said two or more developers differ is characterized by having the 
same electrification polarity. 

[Claim 2] A coloring agent with which said two or more developers differ is color picture 
formation equipment according to claim 1 characterized by having the same binding resin. 
[Claim 3] A coloring agent with which said two or more developers differ is color picture 
formation equipment according to claim 1 or 2 characterized by having almost same particle size 
distribution. 

[Claim 4] Said developer is claim 1 characterized by having the same specification, and color 
picture formation equipment according to claim 2 or 3. 

[Claim 5] Said developer is claim 1 characterized by being the 2 component developer which 
holds a two component developer which consists of a toner and a carrier, and said two or more 
developers having the same carrier, claim 2, and color picture formation equipment according to 
claim 3 or 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention develops the electrostatic latent 
image formed on image support with the developer of each color, and relates to full color image 
formation equipments, such as a copying machine which obtains the full color last image, a 
printer, and facsimile. 
[0002] 

[Description of the Prior Art] After electrifying uniformly the surface of the photo conductor 
which has a sensitization layer in the image formation equipment of an electrophotography 
method generally, image exposure is performed, an electrostatic latent image is formed on the 
surface of a photo conductor, this electrostatic latent image is developed with a toner, a toner 
image is formed, this toner image is further imprinted to a transfer paper, and image formation is 
performed. On the other hand in the photo conductor surface after an imprint, the toner which 
was not imprinted remains, cleaning equipment removes this residual toner, and it prepares for 
new image formation. Although the toners removed by cleaning equipment are discarded after 
they are collected in cleaning equipment, they have the problem that the problem of the 
environmental pollution by the complicatedness which does an abandonment activity whenever 
the container for toner recycling is full in this case, and the abandonment toner, and use of a 
developer do not accomplish effectively. 

[0003] For this reason, with the image formation equipment using a monochromatic toner, the 
toner cleaned and collected is returned in a development means, and the toner recycle device 
again used for development has been widely used recently, for example so that it may be 
indicated by JP,56~21 175,A. Moreover, also about the toner, as technology of decreasing an 
abandonment toner, the conveyance nature and endurance of a ** toner are raised, and the 
configuration of a toner is improved, or in the toner of dry type 2 component development, the 
method of improving toner particle size distribution is proposed so that it may be indicated by 
JP,2-157765,A, so that it may be indicated by JP, 1-2 14874, A and JP,2-1 10572A 
[0004] In recent years, by development of a computer, color facsimile, a color printer, etc., the 
need of full color image formation equipment is growing, and the recovery toner has also been 
increasing in connection with this. About disposal of such a recovery toner, it is full color and the 
need for toner recycle has been emphasized rather than monochrome image formation 
equipment with full color image formation equipment from problems, like that the container 
stored in order that the amount of toners to be used may discard a recovery toner, since many 
[ compared with the amount of toners used in one color ] is enlarged, and the material of harmful 
nature is included. However, when toner recycle is performed in conventional full color image 
formation equipment, Since the imprint residual toner is considered as the configuration which 
cleans with a cleaner etc. and brings the collected waste toner together in the shared container 
for waste toner recycling after developing the electrostatic latent image on a photo conductor 
with the development means of each color and imprinting to a transfer paper, The collected 
waste toner was not able to change into the condition that the toner of each color was mixed, 
and was not able to be again used for color development 
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[0005] As a method of coping with this problem, it has toner cleaning equipment only for two or 
more photo conductors for every color, and each photo conductors, the toner image of each 
color is formed, the toner which remains on two or more photo conductors with which the 
imprint was performed is cleaned according to an individual, and the technology which collects in 
the container for toner recycling according to color, and is again used for development is 
indicated by JP,9-288397,A. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there is a problem shown below in the 
above-mentioned Prior art Although the method indicated by JP,9~288397,A is enabling toner 
recycle in full color image formation equipment by preparing two or more photo conductors for 
every color, and collecting each color toners according to a color with the toner cleaning 
equipment of dedication, color mixture occurs in fact As a result of analyzing the cause of such 
color mixture, it became clear that some toner images already imprinted with the development 
means in the upstream of the development means carried out reverse transcription to a photo 
conductor, and it was mixed in a cleaning means with the transfer residual toner at the 
production process which imprints the color toner image arranged at the development means. 
And since this reverse transcription phenomenon cannot be abolished completely, in above 

equipment, color mixture is unavoidable. . •. > - - 

[0007] This invention is offering the color picture formation equipment which toner recycle is 
performed while it accomplishes in view of the above troubles and the purpose's reduces the 
development trouble by the color mixture of a toner in color picture formation equipment and 
can form a color picture with a good passage at a long period of time. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, invention 
according to claim 1 Two or more image support by which an electrostatic latent image is formed 
in the surface Two or more developers which consist of a mutually different coloring agent are 
held. Two or more developers developed with said developer which has a coloring agent which 
corresponds an electrostatic latent image formed in each of two or more of said image support, 
Two or more cleaning means to remove and collect developers of a surplus which remains on 
said two or more image support for every image support, It has a toner recycle means to return 
a toner collected by said cleaning means in each developer. While piling up and imprinting a toner 
image formed on said two or more image support on a record medium one by one and obtaining 
the last image In color picture formation equipment which uses again each developer removed 
from said two or more image support A coloring agent with which said two or more developers 
differ offers color picture formation equipment which has the same electrification polarity. 
[0009] Invention according to claim 2 offers color picture formation equipment according to claim 
1 with which a coloring agent with which said two or more developers differ has the same binding 
resin. 

[0010] Invention according to claim 3 offers color picture formation equipment according to claim 
1 or 2 with which a coloring agent with which said two or more developers differ has almost 
same particle size distribution. 

[0011] Invention according to claim 4 offers claim 1 in which said developer has the same 

specification, and color picture formation equipment according to claim 2 or 3. 

[0012] Invention according to claim 5 is a 2 component developer which holds a two component 

developer to which said developer changes from a toner and a carrier. Said two or more 

developers offer claim 1 which has the same carrier, claim 2, and color picture formation 

equipment according to claim 3 or 4. 

[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the color picture formation 
equipment of this invention is explained based on drawing. Drawing 1 is the outline block diagram 
showing claim 1 of this invention, claim 2, claim 3, and color picture formation equipment 
according to claim 4 or 5. This color picture formation equipment is a full color system which has 
the photo conductor of the shape of four drum, and has the four image formation sections which 
the first image formation section 9-1, the second image formation section 9-2, the third image 
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formation section 9-3, and the fourth image formation section 9-4 became independent of. 
These image formation sections 9-1, 9-2, 9-3, and 9-4 It is arranged the photo conductor 1-1 
which is image support, respectively, 1-2, 1-3, 1-4, and near the peripheral surface of a photo 
conductor. The surface of a photo conductor on the surface of an electrification means 2-1 by 
which it is charged uniformly, 2-2, 2-3, 2-4, a photo conductor 1-1, 1-2, 1-3, and 1-4 The 
coloring toner corresponding to the exposure means 3-1 for exposing and writing in the image 
data whose color was separated, 3-2, 3-3, 3-4, and the image data whose color was separated is 
held. A corresponding coloring toner image A cleaning means 6-1 to remove the transfer residual 
toner on a development means 4-1 to form, 4-2, 4-3, 4-4, an imprint means 5-1 to imprint the 
toner image formed on the photo conductor on the recording paper, 5-2, 5-3, 5-4, a photo 
conductor 1-1, 1-2, 1-3, and 1-4, 6-2, 6-3, It has 6-4, a recycle means 8-1 to return the 
transfer residual toner collected by the cleaning means in the development means 4-1, 4-2, 4-3, 
and 4-4, 8-2, 8-3, and 8-4 grade. The sequential array of the above-mentioned photo conductor 
1-1, 1-2, 1-3, and 1-4 is carried out along the conveyance direction of the conveyance belt 7, 
and the above-mentioned imprint means 5-1, 5-2, 5-3, and 5-4 are arranged so that it may 
counter on the surface of a photo conductor through this conveyance belt 7. 
[0014] The above-mentioned photo conductor 1-1, 1-2, 1-3, and 1-4 consist of an OPC drum, 
and are supported pivotable in the direction of an arrow- head. The above-jnentioned . - 
development means 4-1, 4-2, 4-3, and 4-4 While holding in the interior the black toner B which 
is the cyanogen toner C which are the Magenta toner M which are the yellow toner Y which is a 
toner of the first color, respectively, and a toner of the second color, and a toner of the third 
color, or a toner of the fourth color It is arranged in the location adjacent to the surface of a 
photo conductor 1-1, 1-2, 1-3, and 1-4. It has the toner feed roller arranged in the back upper 
part of the developing roller supported so that it may rotate in the hand of cut of a photo 
conductor, and the direction of reverse, and a developing roller, and the toner within a 
development means is supplied to a developing-roller side by the toner feed roller, and is 
pumped up on the surface of a developing roller. The above-mentioned conveyance belt 7 moves 
in the direction of an arrow head, being laid with two rollers which rotate in the direction of an 
arrow head, and the recording paper is conveyed in the imprint location in which the imprint 
means 5-1, 5-2, 5-3, and 5-4 were arranged. 

[0015] Actuation of the above-mentioned full color system is explained. When this full color 
system performs image formation, the surface of the photo conductor 1-1 of the four image 
formation sections 9-1, 9-2, 9-3, and 9-4, 1-2, 1-3, and 1-4 is first charged uniformly, 
respectively by the electrification means 2-1, 2-2, 2-3, and 2-4. Then, by the exposure means 
3-1, 3-2, 3-3, and 3-4, it exposes to the image data whose color was separated, and an 
electrostatic latent image is formed. Thus, the electrostatic latent image formed in the surface 
of a photo conductor 1-1, 1-2, 1-3, and 1-4 is conveyed with rotation of a photo conductor to 
the development means 4-1, 4-2, 4-3, 4-4, and the development field that counters. On the 
other hand in development means 4-1, 4-2, 4-3, and 4-4, the yellow toner and Magenta toner 
and cyanogen toner or black toner is held, respectively, these toners are conveyed by the toner 
feed roller at a developing-roller side, respectively, and it is pumped up on a developing roller 
with rotation of a developing roller, it is conveyed to a development field, an electrostatic latent 
image is adsorbed, and the toner image of each color is formed. The toner image by the yellow 
toner of the first image formation section 9-1 is first imprinted by the recording paper which the 
toner image of each color formed in the surface of a photo conductor 1-1, 1-2, 1-3, and 1-4 was 
conveyed by rotation of a photo conductor in the location where the imprint means 5-1, 5-2, 5- 
3, and 5-4 have been arranged further, and has been conveyed with the conveyance belt 7. The 
recording paper with which this yellow toner image was imprinted The conveyance belt 7 top is 
conveyed and sequential migration is carried out to the second image formation section 9-2, the 
third image formation section 9-3, and the fourth image formation section 9-4. After the toner 
image by the Magenta toner, the toner image by the cyanogen toner, and the toner image by the 
black toner pile up one after another and are imprinted as a full color image, it is conveyed by 
the fixing means which is not illustrated and the full color image to which the recording paper 
was fixed is formed. 
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[0016] The toner of each color which remained after the above-mentioned toner image imprint 
on the surface of a photo conductor 1-1, 1-2, 1-3, and 1-4 While exfoliating from the photo 
conductor surface, respectively with the toner blade in which was conveyed in the arrangement 
location of the cleaning means 6-1, 6-2, 6-3, and 6-4, and contact arrangement was carried out 
by rotation of a photo conductor on the surface of the photo conductor It is collected in the 
cleaning means 6-1, 6-2, 6-3, and 6-4, is guided through the recycle means 8-1, 8-2, 8-3, and 
8-4 in the development means 4-1, 4-2, 4-3, and 4-4 from here, it is mixed with a new toner, 
and is again used for development. 

[0017] With this operation gestalt, each image formation section 9-1, 9-2, 9-3, and 9-4 have 
been independent, and the cleaning means 6-1 of each image formation section, 6-2, 6-3, and 6- 
4 remove the toner which remains on the surface of the same photo conductor 1-1 of image 
formation circles, 1-2, 1-3, and 1-4. For this reason, although only the corresponding toner (a 
yellow toner, a Magenta toner, a cyanogen toner, or black toner) of Isshiki should exist in each 
cleaning means, the toner of two or more colors is intermingled in fact The place which 
investigated the toner in the cleaning means 6-1, 6-2, 6-3, and 6-4 after image formation by this 
full color system, In the cleaning means 6-1 of the first image formation section, the toner 
(yellow toner) of the first color In the cleaning means 6-2 of the second image formation section, 
the toner of the first color. and the toner (Magenta toner) of the second colorJn the cleaning. — 
means 6-3 of the third image formation section, the toner of the first color, the toner of the 
second color, and the toner (cyanogen toner) of the third color In the cleaning means 6-4 of the 
fourth image formation section, the toner of the first color, the toner of the second color, It 
turned out that the toners which the toner of the third color and the toner (black toner) of the 
fourth color exist, and exist in the Nth cleaning means of the image formation section are the 
toner of the Nth color, and a toner (N in however, this case the number of either 1—4) of all the 
colors before it. 

[0018] Thus, as a result of analyzing the cause that the toner of two or more colors is 
intermingled in the cleaning means 6-1, 6-2, 6-3, and 6-4, it sets to the development means 4-1 
of each image formation section, 4-2, 4-3, and 4-4. It became clear that some toner images 
already imprinted by the transfer paper in the image formation section arranged in the upstream 
of the image formation section carried out reverse transcription to a photo conductor, and it was 
mixing to the cleaning means with the transfer residual toner at the production process which 
imprints the toner image of the coloring toner held in the development means. When imprinting a 
toner image to a transfer paper with the toner (Magenta toner) of the second color held in the 
development means 4-2 of the second image formation section 9-2, for example, to this transfer 
paper In order to be the first image formation section 9-1, to already have imprinted the toner 
image by the toner (yellow toner) of the first color and for a part of this yellow toner image to 
carry out reverse transcription on the photo conductor 1-2 of the second image formation 
section, Two kinds of toners, a yellow toner and a Magenta toner, exist on a photo conductor 1- 
2 as a transfer residual toner. Since these toners are eliminated from a photo conductor 1-2 by 
the cleaning means 6-2 and are collected in the cleaning means 6-2, a yellow toner and a 
Magenta toner will be intermingled in the cleaning means 6-2. 

[0019] Furthermore, the relation of the generating and the imprint conditions (conditions of the 
voltage impressed to an imprint means in order to generate the imprint electric field which move 
a toner to a transfer paper) of this reverse transcription phenomenon was investigated. 
Consequently, although the conditions from which the amount of reverse transcription toners 
serves as the minimum existed as shown in drawing 2 , it became clear that a reverse 
transcription toner was not set to 0. It was thought that migration from the recording paper of a 
reverse transcription toner to [ from this result ] a photo conductor side was performed 
depending on force other than electrostatic force. And since this force is uncontrollable, 
generating of a reverse transcription toner cannot usually be set to 0. Therefore, in a cleaning 
means, the following states on the assumption that a certain amount of color mixture exists. 
[0020] Although filming will be caused into the material (a 2 component development method a 
carrier and a 1 component development method developing roller) to which frictional 
electrification of the toner is carried out or the fault of toner concentration control becoming 
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impossible etc. will arise if the toner which is not developed and which carried out color mixture 
is saved up in a development means Big fault will not be produced if negatives are developed like 
[ the amounts of toners of the upstream which carries out color mixture by reverse transcription 
etc. are very few in fact, and ] the coloring toner originally held in the development means, 
without collecting in a development means. For this reason, as for the toner which carried out 
color mixture, it is desirable for negatives to be developed with an original toner and not to 
collect in a development means. It depends for a color mixture ratio on the amount of reverse 
transcription toners in the condition that a color mixture toner is also developed by coincidence. 
If the amount of toners which carries out color mixture by reverse transcription is made into 5% 
of the amount of development toners, a final color mixture ratio is also saturated with 5%. 
[0021] In order to develop a color mixture toner in the usual development, with this operation 
gestalt, all of four development means for each colors were made into the same specification. 
Thus, the toner which carried out color mixture can be developed like the toner of an original 
color by developing negatives on the same conditions about a development means, using the 
member of the same specification especially as a developing roller. Moreover, with this operation 
gestalt, the following materials were used about the toner and the carrier using the two 
component developer which consists of a toner and a carrier. The toner considered 
electrification polarity of each color, toner^as minus, used as= polyester resin.aH , the binding resin- 
that forms each color toner, made all the particle size distributions of each color toner further 
the mean particle diameter of 6.5**0.5 micrometers, and about the carrier, each color used the 
same thing and it considered it as the configuration which performs reversal development When 
the full color system of this operation gestalt which has such a configuration performed color 
picture formation, it was checked that a toner carries out color mixture and does not collect in a 
development means even if it carries out toner recycle, but the stable image quality is acquired. 
[0022] In the above-mentioned configuration, since the electrification trains of each quality of 
the material differ when the toner with which binding resin differs between each color is used, a 
frictional electrification property changes, an action which is different with a color mixture toner 
and an original coloring toner cannot be shown, and the stable image cannot be obtained. 
Moreover, when the particle size distributions of each color toner differ, particle size 
distributions differ with the toner which carried out color mixture, and an original coloring toner, 
a touch area with the material (a 2 component development method a carrier and a 1 component 
development method developing roller) by which frictional electrification is carried out to a toner 
changes, and a difference arises in the average amount of electrifications with a color mixture 
toner and an original coloring toner. For this reason, such a toner shows a mutually different 
action at the time of development, and affects image formation. For example, when mean particle 
diameter of all coloring toners is set to 6.5**0.5 micrometers, By the case where set mean 
particle diameter of a black toner to 10.0**0.5 micrometers, and mean particle diameter of all the 
toners (a yellow toner, a Magenta toner, and cyanogen toner) except a black toner is set to 
6.5**0.5 micrometers When the development which carries out toner recycle was compared and 
mean particle diameter of all coloring toners is made into the same range In the example which 
made only mean particle diameter of a black toner a different range from the mean particle 
diameter of other coloring toners, the selection phenomenon which the small coloring toner of 
mean particle diameter concentrates on the edge section of a solid image occurred to the color 
mixture toner and the original coloring toner having been developed similarly. Therefore, all the 
development means for each colors are made into the same specification, the electrification 
polarity of each color toner and particle size distribution are the same, and it turned out that it 
becomes possible to acquire the stable image quality, recycling a color toner by using the 
developer using the carrier same in a two component developer using the same binding resin. 
[0023] 

[Effect of the Invention] As explained above, the color picture formation equipment of this 
invention In the color picture formation equipment which is equipped with two or more image 
formation sections which it became independent of for [ each ] colors, and performs toner 
recycle The toner which carries out color mixture within a cleaning means by making 
electrification polarity of each color toner the same is developed like the coloring toner 
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beforehand held in each development means. By this Recycling a color toner, a reservoir within 
the development means of the toner which carried out color mixture can be prevented, and the 
stable image quality can be maintained. 

[0024] Moreover, in the color picture formation equipment which is equipped with two or more 
image formation sections which it became independent of for [ each ] colors, and performs toner 
recycle, while making electrification polarity of each color toner the same By making the same 
the binding resin used for each coloring toner, unify the electrification train of each quality of the 
material, and an action is made in agreement with the toner which fixed the frictional 
electrification property and carried out color mixture, and the coloring toner beforehand held in a 
development means. By this The stable image quality can be acquired recycling a color toner. 
[0025] Furthermore, in the color picture formation equipment which is equipped with two or more 
image formation sections which it became independent of for [ each ] colors, and performs toner 
recycle, while making electrification polarity of each color toner the same A touch area with the 
material which performs frictional electrification of a toner by making the same the particle size 
distribution of each color toner is unified, the amount of electrifications of a toner is set 
constant between each color toner, and thereby, the stable image quality can be acquired, 
recycling a color toner. 

[0026]~The. stable image quality is maintainable, recycling a-color toner byJiaving^two or more 
image formation sections which it became independent of for [ each ] colors further again, and 
making the same specification of two or more development means for [ each ] colors in the color 
picture formation equipment which performs toner recycle, while making electrification polarity of 
each color toner the same. 

[0027] While having two or more image formation sections which it became independent of for 
[ each ] colors further again, making a development means into a 2 component development 
means in the color picture formation equipment which performs toner recycle and making the 
same electrification polarity of each color toner in the two component developer of each color, 
the stable image quality is maintainable, recycling a color toner by making the same the carrier in 
the two component developer of each color. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the full color system which is 1 operation 
gestalt of the image formation equipment of this invention. 

[Drawing 2] It is drawing showing the result of having investigated the relation of the reverse 
transcription phenomenon and imprint conditions which are generated by the full color system 
shown in drawing 1 . 
[Description of Notations] 

1- 1, 1-2, 1-3, 1-4 Photo conductor 

2- 1, 2-2, 2-3, 2-4 Electrification means 

3- 1, 3-2, 3-3, 3-4 Exposure means 

4- 1, 4-2, 4-3, 4-4 Development means 

5- 1 , 5-2, 5-3, 5-4 Imprint means 

6- 1, 6-2, 6-3, 6-4 Cleaning means 
7 Conveyance Belt 

8- 1 , 8-2, 8-3, 8-4 Recycle means 

9- 1 First Image Formation Section 
9-2 Second Image Formation Section 
9-3 Third Image Formation Section 
9-4 Fourth Image Formation Section 
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